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(54) RADIO COMMUNICATION DEVICE, RECEIVER DEVICE, AND RECEPTION MANNER 
SELECTING METHOD 



(57) A wireless communication apparatus and a re- 
ceiving scheme selection method are provided for im- 
proved overall system throughput. SIR measurer (106) 
measures the SIR of a known signal. Doppler frequency 
detector (108) detects the Doppler frequency from the 
received signal and measures the Doppler shift amount 
The Doppler shift amount serves as an indicator of the 
moving speed of the mobile station apparatus. Interfer- 



ence power measurer (110) measures Interference 
power from other ceils. Known signal obtalner (104), 
SIR measurer (1 06), Doppler frequency detector (1 08), 
and interference power measurer (110) constitute a 
propagation environment estimator In this embodiment. 
Based on the SIR, Doppler shift amount, and Interfer- 
ence power, receiving scheme selector (112) selects a 
receiving scheme of either RAKE reception or linear 
equalization. 
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Description 

Technical Held 

[0001] The present Invention relates to a wireiess 5 
communication apparatus, a receiving apparatus, and 
a receiving scheme selection method. 

Background Art 

to 

[0002] Heretofore, In a wireless communication sys- 
tem, the use of adaptive modulation schemes that se- 
lect, for example, MCS (Modulation and Coding 
Schemes, which refer to transmission rate In view of the 
modulation scheme and transmission rate) for improved 
overall system throughput in accordance with the prop- 
agation environment has been considered. 
[0003] Upon application of these adaptive modulation 
schemes of MCS selection to transmission data from the 
base station apparatus, first, the mobile station appara- 20 
tus receives a known signal transmitted from the base 
station apparatus. Using the received known signal, the 
mobile station apparatus measures reception quality 
such as the SIR (Signal to Interference Ratio) , and, 
based on this reception quality, reports a CQ1 (Channel 25 
Quality Indicator), which represents the condition of the 
propagation environment, to the base station apparatus. 
Then, the base station apparatus makes reference to a 
prescribed table and selects the MCS that correspond 
totheCQI, and applies encoding and modulation as pro- so 
vided for by the selected MCS, and transmits the result 
to the mobile station apparatus. 
[0004] This allows the base station apparatus to 
transmit the data at high transmission rate to the mobile 
station apparatus In a good propagation environment 35 
and transmit the data at low transmission rate to the mo- 
bile station apparatus in a poor propagation environ- 
ment, thereby minimizing the occurrence of errors and 
Improving overall system throughput. 
[0005] Upon application of modulation schemes like <& 
this for use in a multlpath environment with Interference 
waves suchasdelaywaves, as disclosed In, for example, 
Japanese Patent Publication No. HEHO-056420, it is 
possible to reduce the impact of interference waves 
such as by estimating the levels of the Interference *s 
waves and selecting modulation schemes according to 
the estimation results, and by performing RAKE recep- 
tion at the receiving end. 

[0006] However, with prior art adaptive modulation 
schemes, if transmission power is low at the base sta- so 
tlon apparatus that transmits data, selecting the MCS 
that will result In high transmission rate leads to much 
heightened error rate, especially In the multlpath envi- 
ronment. So, there Is little likelihood of selecting such 
high MCS. Accordingly, there is a problem that it is dif- 55 
ficultto improve overall system throughput enough. 
[0007] In addition, in case the mobile station appara- 
tus that receives data moves at a high speed, if the data 



is transmitted by MCS based on the CQI reported to the 
base station apparatus, the propagation environment In 
which the data is actually received might be different 
from the propagation environment at the time the CQI 
was reported. Accordingly, there is a problem of high 
error rate with the received data and reduced through- 
put. 

Disclosure of Invention 

[0008] It is therefore an object of the present Invention 
to improve overall system throughput. 
[0009] The present inventors have discovered that, 
when the mobile station apparatus moves at a relatively 
low speed, the use of a linear equalization device reduc- 
es the Impact of multlpath, whereas, when the mobile 
station apparatus moves at a high speed or interference 
power from other cells Is significant, performing RAKE 
reception achieves better reception performance than 
by the linear equalization device. The present inventors 
have then arrive at the present invention upon discov- 
ering that, by using linear equalization and RAKE recep- 
tion on an adaptive basis according to changes in the 
propagation environment, It is possible to reduce the im- 
pact of multipath and select MCS of high transmission 
rate. 

[0010] The gist of the present invention Is therefore to 
switch between the receiving schemes that reduce the 
Impact of multlpath, Including linear equalization and 
RAKE reception, according to changes In the propaga- 
tion environment so as to allow data transmission by 
modulation schemes of optimal transmission rate. 
[0011] In accordance with one aspect of the present 
Invention, a wireless communication apparatus Is pro- 
vlded, and this wireless communication apparatus has 
an estimator that estimates a propagation environment 
of a signal and a selector that selects a receiving 
scheme for the signal from two or more receiving 
schemes Including at least linear equalization. 
[0012] In accordance with another aspect of the 
present Invention, a receiving apparatus is provided, 
and this receiving apparatus has an obtainer that ob- 
tains information relating to a receiving scheme selected 
from two or more receiving schemes that include at least 
linear equalization in accordance with a propagation en- 
vironment and a receiverthat receives a signal received 
by the receiving scheme specified by the receiving 
scheme Information obtained. 

[0013] In accordance with yet another aspect of the 
present invention, a receiving scheme selection method 
is provided, and this method has the steps of estimating 
a propagation environment of a signal and selecting a 
receiving scheme for the signal from two or more receiv- 
ing schemes that include at least linear equalization in 
accordance with the propagation environment estimat- 
ed. 
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Brief Description of Drawings 
[0014] 

FIG.1 is a block diagram showing the configuration 
of a mobile station apparatus according to Embod- 
iment 1 of the present invention; 
FIG. 2 Is a flow chart showing the receiving scheme 
selection operation at the mobile station apparatus 
according to Embodiment 1 ; 
FIG.3 is a block diagram showing the configuration 
of a mobile station apparatus according to Embod- 
iment 2 of the present invention; 
FIG. 4 Is a flow chart showing the CQI determination 
operation at the mobile station apparatus according 
to Embodiment 2; 

FIG.5 Is a diagram for illustrating the operations of 
the mobile station apparatus according to Embodi- 
ment 2; 

FIG. 6 is a block diagram showing the configuration 
of a base station apparatus according to Embodi- 
ment 3 of the present Invention; 
FIG.7 is a block diagram showing the configuration 
of a mobile station apparatus according to Embod- 
iment 3; 

FIG. 8 is a flow chart showing the receiving scheme 
selection operation at the base station apparatus 
according to Embodiments; 
FIG.9 Is a Mow chart showing the MCS selection op- 
eration at the base station apparatus according to 
Embodiment 3; 

FIG.1 0 is a block diagram showing the configuration 
of a base station apparatus according to Embodi- 
ment 4 of the present Invention; 
FIG.1 1 is a block diagram showing the configuration 
of a mobile station apparatus according to Embod- 
iment 4; 

FIG.1 2 Is a flow chart showing the receiving scheme 
selection operation at the mobile station apparatus 
according to Embodiment 4; 
FIG.1 3 Is ablock diagram showing the configuration 
of a base station apparatus according to Embodi- 
ment 5 of the present invention; 
FIG. 14 is a block diagram showing the configuration 
of a mobile station apparatus according to Embod- 
iment 6 of the present Invention; 
FIG.1 5 Is af low chart showing the receiving scheme 
selection operation at the mobile station apparatus 
according to Embodiment 6; 
FIG. 1 6 is a block diagram showing the configuration 
of a mobile station apparatus according to Embod- 
iment 7 of the present Invention; and 
FIG.1 7 is aflow chart showing the receiving scheme 
selection operation at the mobile station apparatus 
according to Embodiment 7. 



Best Mode for Carrying Out the Invention 

[0015] Embodiments of the present Invention will be 
described In detail below with reference to the accom- 
5 panying drawings. 

(Embodiment 1) 

[0016] FIG.1 is a block diagram showing the conf Igu- 
io ration of a mobile station apparatus according to Em- 
bodiment 1 of the present invention. The mobile station 
apparatus shown In FIG.1 has radio transmitter and re- 
ceiver 102. known signal obtainer 104, SIR measurer 
106, Doppler frequency detector 108, interference pow- 
« er measurer 110, receiving scheme selector 112, RAKE 
receiver 1 1 4, linear equalizer 1 1 6, demodu lator 1 1 8, de- 
coder 120, and CQI determiner 122. 
[0017] Radio transmitter and receiver 102 transmits 
and receives a signal through an antenna, and performs 
20 predetermined radio processing (Including down-con- 
version, A/D conversion, D/A conversion, and up-con- 
version). Known signal obtainer 104 obtains a known 
signal from the signal received by radio transmitter and 
receiver 1 02. 

25 [0018] SIRmeasurer 106 measures the SIRof the 
known signal. The SIR represents the ratio of signal 
power to Interference power. According to this SIR, the 
CQI to be reported to the communicating base station 
apparatus Is determined, and the base station appara- 

30 tus selects the MCS with reference to this CQI. Doppler 
frequency detector 1 08 detects the Doppler frequency 
from the received signal and measures the Doppler shift 
amount. The Doppler shift amount serves as an indica- 
tor of the moving speed of the mobile station apparatus. 

35 interference power measurer 110 measures Interfer- 
ence power from other cells. Known signal obtainer 1 04, 
SIR measurer 106, Doppler frequency detector 108, and 
Interference power measurer 110 constitute a propaga- 
tion environment estimator in this embodiment. 

40 [0019] Based on the SIR, Doppler shift amount, and 
Interference power, receiving scheme selector 112 se- 
lects the receiving scheme of either RAKE reception or 
linear equalization. The receiving scheme selection at 
receiving scheme selector 112 will be later described in 

43 detail. 

[0020] When receiving scheme selector 112 selects 
RAKE reception, RAKE receiver 1 1 4 receives the signal 
by way of RAKE reception. When receiving scheme se- 
lector 112 selects linear equalization, linear equalizer 

so 116 performs linear equalization with the received sig- 
nal. The linear equalization device provided In linear 
equalization 116 has a certain limit with the Integration 
period fordespreadlng and integrating the known signal, 
and so it is well known that performance deteriorates 

55 when the moving speed of the mobile station apparatus 
becomes higher. Demodulator 11 8 demodulates the lin- 
ear-equalized signal. Decoder 120 decodes the RAKE- 
received signal or the demodulated signal, and obtains 
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the decoded data. 

[0021] CQI determiner 122 determines an CQI that 
corresponds to the S I R measured by SIR measurer 1 06, 
and has radio transmitter and receiver 102 transmit this 
CQI. 5 
[0022] Next, the receiving scheme selection opera* 
tion in the mobile station apparatus of the above config- 
urations will be explained in detail with reference to the 
flow chart of FIG .2. Incidentally, the following selection 
operation takes place in receiving scheme selector 112. 10 
[0023] First, the Doppler shift amount measured by 
Doppler frequency detector 108 Is compared to prede- 
termined threshold level A (ST1 000). 
[0024] If as a result of this comparison the Doppler 
frequency amount Is greater than predetermined thresh- 
old level A, a decision is made that the mobile station 
apparatus is moving at a speed that the linear equaliza- 
tion device provided In linear equalizer 116 is unable to 
follow, and RAKE reception is selected for the receiving 
scheme {ST1 600). 20 
[0025] If the Doppler frequency amount is below pre- 
determined threshold level A, interference power from 
other cells as measured by interference power measur- 
er 110 is compared to predetermined threshold level B1 
(ST111 0). If as a result of this comparison the interfer- 25 
ence power Is below predetermined threshold level B1 , 
linear equalization Is selected for the receiving scheme 
(ST1500). Moreover, If the interference power Is greater 
than predetermined threshold level B1 f the SIR as 
measured by SIR measurer 1 06 Is compared to prede- 30 
termined threshold level C1 (ST1200). If the SIR is 
greater than predetermined threshold level C1 , linear 
equalization Is selected for the receiving scheme 
(ST1500). 

[0026] If the SIR Is below predetermined threshold 35 
level C1, the Interference power Is again compared to 
predetermined threshold level B2 (ST1300). Predeter- 
mined threshold level B2 for comparison with interfer- 
ence power in ST1300 assumes a greater level than 
predetermined threshold level B1 In ST1100. If as a re- *o 
suit of this comparison the interference power Is greater 
than predetermined threshold level B2, RAKE reception 
is selected for the receiving scheme (ST1 600). 
[0027] On the other hand, if the interference power is 
below predetermined threshold level B2, the SIR Is then 
compared to predetermined threshold level C2 
(ST1400). Threshold level C2 for comparison with the 
SIR In ST1400 assumes a greater level than predeter- 
mined threshold level C1 in ST1 200. If as a result of this 
comparison the SIR is below predetermined threshold 50 
level C2, RAKE reception is selected for the receiving 
scheme (ST1600). If the SIR Is greater than predeter- 
mined threshold level C2, linear equalization Is selected 
for the receiving scheme (ST1 500). 

[0028] Where the receiving scheme is thus selected, ss 
when the Doppler shift amount is great--in other words, 
when the mobile station apparatus Is moving at a high 
speed-the linear equalization device in linear equalizer 
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116 is unable to follow. Consequently, RAKE reception 
is selected for the receiving scheme. In addition, when 
the interference power from other cells is great and the 
SIR is low, RAKE reception is likewise selected for the 
receiving scheme. On the other hand, when the Doppler 
frequency amount is small-in other words, when the 
mobile station apparatus is moving at a low speed-and 
the impact of interference Is Insignificant, linear equali- 
zation is selected for the receiving scheme. 
[0029] Thus, according to this embodiment, based on 
the SIR, Doppler shift amount, and Interference power, 
liner equalization Is selected for the receiving scheme 
when the mobile station apparatus is moving at a low 
speed and the impact of Interference Is Insignificant. 
Consequently, when data Is transmitted by MCS that will 
result in high transmission rates, even if RAKE reception 
fails to achieve desired error rates, it is still possible to 
reduce the impact of multlpath and achieve the desired 
error rates by means of linear equalization and improve 
overall system throughput. 

[0030] Although a case has been described with this 
embodiment where, upon selection of the receiving 
scheme, interference power and the SIR are each pro- 
vlded with two threshold levels, the present Invention Is 
by no means limited to this, and any number of threshold 
levels can be set. 

(Embodiment 2) 

[0031] A feature of Embodiment 2 of the present In- 
vention lies in having the mobile station apparatus select 
the receiving scheme In accordance with the propaga- 
tion environment and at the same time transmit to the 
base station apparatus the kind of CQI's that will have 
high transmission rate MCS selected. 
[0032] FIG.3 Is a block diagram showing the configu- 
ration of a mobile station apparatus according to this 
embodiment. Parts of the mobile station apparatus 
shown in this figure that are Identical to those of the mo- 
bile station apparatus shown in FIG.1 are assigned the 
same numerals without further explanations. 
[0033] The mobile station apparatus shown in FIG.3 
has radio transmitter and receiver 1 02, known signal ob- 
tainer 104. SIR measurer 106. Doppler frequency de- 
tector 108, Interference power measurer 110, receiving 
scheme selector 112, RAKE receiver 114, linear equal- 
izer 116, demodulator 118, decoder 120, and CQI de- 
terminer 122a. 

[0034] CQI determiner 122a determines a CQI that 
corresponds to the SI R measured by SIR measurer 1 06, 
and, when linear equalization Is selected for the receiv- 
ing scheme, determines another CQI and, of these two 
CQI* s, has the CQI that will have MCS of higher trans- 
mission rates selected and transmitted form radio trans- 
mitter and receiver 1 02. 

[0035] Next, the CQI determination operation in the 
mobile station apparatus of the above configurations will 
be described In detail with reference to the flow chart of 
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FIG. 4. Incidentally, the following CQI determination op- 
eration takes place In CQI determiner 122a. Moreover, 
let ue assume that CQI determiner 1 22a has information 
reported thereto as to which receiving scheme of RAKE 
reception and linear equalization is selected by receiv- 
ing scheme selector 112. The receiving scheme selec- 
tion operation by receiving scheme selector 112 is the 
same as In Embodiment 1, and further explanations 
thereof will be omitted. 

[0036] First, CQI R for when RAKE reception is select- 
ed for the receiving scheme is determined based on the 
SIR measured by SIR measurer 106 (ST2000). This 
GQI R refers to a value that defines the transmission bit 
length, the number of multiplex codes, and the modula- 
tion scheme (that Is, the MCS). When this value is re- 
ported to the base station apparatus, the base station 
apparatus selects the above MCS and transmits the da- 
ta. . 

[0037] Then, based on the information reported from 
receiving scheme selector 112, a decision is made as 
to whether or not the selected receiving scheme Is linear 
equalization (ST2100). If linear equalization is not se- 
lected, CQI R is transmitted from radio receiver and 
transmitter 1 02 (ST2400). 

[0038] On the other hand, in case linear equalization 
Is selected, CQI^q is determined anew on the premise 
that linear equalization Is going to be performed, and a 
comparison Is drawn between CQ! EQ and CQI n 
(ST2200). If as a result of this comparison CQI EQ Is 
greater than CQI R , CQI EQ Is transmitted from radio 
transmitter and receiver 1 02 (ST2300). If CQI EQ is be- 
low CQI R , CQI R is transmitted from radio transmitter and 
receiver 102 (ST2400). 

[0039] By this means, when receiving scheme selec- 
tor 112 selects linear equalization for the receiving 
scheme and yet the data transmission can be performed 
by MCS of still higher transmission rates, the kind of CQI 
that will have such MCS selected is reported to the base 
station apparatus. Consequently, the base station ap- 
paratus Is able to transmit the data by high transmission 
rate MCS that cannot be selected If the mobile station 
apparatus performs RAKE reception alone. 
[0040] Thus, according to this embodiment, when the 
receiving scheme of linear equalization is selected, such 
CQI's are reported to the base station apparatus that 
will have MCS of higher transmission rates selected, so 
that the base station apparatus is able to perform data 
transmission at heightened transmission rates and Im- 
prove overall system throughput. 

(Embodiment 3) 

[0041] A feature of Embodiment 3 of the present in- 
vention lies in having the base station apparatus select 
and report to the mobile station apparatus the receiving 
scheme in accordance with the propagation environ- 
ment. 

[0042] FIG.6 is a block diagram showing the configu- 



ration of a base station apparatus according to this em- 
bodiment. The base station apparatus shown in FIG.6 
has radio transmitter and receiver 202, Dopplerfrequen- 
cy detector 204, CQI extractor 206, receiving scheme 
s selector 208, report signal generator 210, MCS selector 
212, adaptive encoder 214, adaptive modulator 216, 
and multiplexer 218. 

[0043] Radio transmitter and receiver 202 transmits 
and receives a signal through an antenna, and performs 

10 predetermined radio processing (Including down-con- 
version, A/D conversion, D/A conversion, and up-con - 
version). Doppler frequency detector 204 detects the 
Doppler frequency from the received signal, and meas- 
ures the Doppler shift amount. The Doppler shift amount 

is serves as an indicator of the moving speed of the mobile 
station apparatus. Doppler frequency detector 204 con- 
stitutes a propagation environment estimator in this em- 
bodiment. CQI extractor 206 extracts the CQI contained 
in the received signal. 

20 [0044] For the receiving scheme at the communicat- 
ing mobile station apparatus, receiving scheme selector 
208 selects the receiving scheme of either RAKE recep- 
tion or linear equalization based on the Doppler shift 
amount Report signal generator 210 generates a report 

25 signal for reporting the selected receiving scheme. 
[0045] MCS selector 21 2 selects the MCS that corre- 
spond to the CQI, and reports Information about the se- 
lected MCS to adaptive encoder 21 4 and adaptive mod- 
ulator 216. Adaptive encoder 214 encodes the data at 

30 the coding rate providedfor by the selected MCS. Adap- 
tive modulator 216 modulates the transmission data by 
the modulation scheme provided for by the selected 
MCS. 

[0046] Multiplexer 218 multiplexes the transmission 
as data and the report signal, and transmits the result via 
radio transmitter and receiver 202. 
[0047] FIG.7 is a block diagram showing the configu- 
ration of a mobile station apparatus according to this 
embodiment. Parts of the module station apparatus 
40 shown In this figure that are Identical to those of the mo- 
bile station apparatus shown in FIG.1 are assigned the 
same "numerals without further explanations. 
[0048] The mobile station apparatus shown in FIG.7 
has radio transmitter and receiver 102. known signal ob- 
43 tainer 1 04, SIR measurer 1 06, RAKE receiver 1 1 4, lin- 
ear equalizer 116, demodulator 118, decoder 120, CQI 
determiner 122, report signal obtalner 142, and receiv- 
ing scheme changer 144. 

[0049] Report signal obtainer 142 obtains the report 
so signal contained in the received signal. In accordance 
with the report signal, receiving scheme changer 144 
changes the receiving scheme to RAKE reception or to 
linear equalization. 

[0050] Next, the operations of the base station appa- 
55 ratus and mobile station apparatus of the above config- 
urations will be described with reference to the flow 
charts of FIG.8 and FIG.9. 

[0051] First, the mobile station apparatus determines 
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CQI R for when RAKE reception Is selected for the re- 
ceiving scheme In CQI determiner 122 based on the SIR 
measured by SIR measurer 1 06, and transmits a signal 
containing this CQI R via radio transmitter and receiver 
102. The transmitted signal Is received by radio trans- 
mitter and receiver 202 of the base station apparatus 
and subjected to predetermined radio processing. 
[0052] Then , Doppler frequency detector 204 detects 
the Doppler frequency from the received signal and 
measures the Doppler shift amount. When the Doppler 
shift amount is measured, receiving scheme selector 
208 selects the receiving scheme following the flow 
shown in FIG.8. That is, trie Doppler shift amount is com- 
pared to predetermined threshold level A (ST3000). If 
the Dopplershlft amount Is below predetermined thresh- 
old level A, linear equalization is selected for the receiv- 
ing scheme at the mobile station apparatus (ST3100). 
On the other hand, If the Doppler shift amount Is greater 
than predetermined threshold level A, a decision is 
made that the mobile station apparatus is moving at a 
high moving speed and that the linear equalization de- 
vice is unable to follow, and consequently RAKE recep- 
tion is selected for the receiving scheme at the mobile 
station apparatus (ST3200). 

[0053] The selected receiving scheme is reported to 
report signal generator 210 and MCS selector 21 2, and 
report signal generator 21 0 generates a report signal for 
reporting the selected receiving scheme to the base sta- 
tion apparatus. 

[0054] On the other hand, when CQI extractor206 ex- 
tracts CQIr contained in the received signal, MCS se- 
lector 212 selects the MCS following the flow shown in 
FIG.9. That is, first, CQI n for when RAKE reception is 
selected for the receiving scheme at the mobile station 
apparatus Is determined at the value extracted by CQI 
extractor 206 (ST4000). A decision is made as to wheth- 
er or not the receiving scheme at the mobile station ap- 
paratus reported from receiving scheme selector 208 Is 
linear equalization (ST4100). If linear equalization Is not 
selected, MCS that correspond to CQI R are selected 
(ST4400). On the other hand, If linear equalization Is se- 
lected, CQI EQ Is determined anew on the premise that 
linear equalization is going to be performed, and a com- 
parison is drawn between CQI EQ and CQI R (ST4200). 
If as a result of this comparison CQI EQ is greater than 
CQI R , MCS that correspond to CQI EQ are selected 
(ST4300). if CQI EQ is below CQI R , MCS that correspond 
to CQI R are selected (ST4400). 

[0055] By this means, whan receiving scheme selec- 
tor 208 selects linear equalization for the receiving 
scheme at the mobile station apparatus and yet the data 
transmission can be performedbyMCS of still higher 
transmission rates, such MCS will be selected. 
[0056] The transmission data is encoded and modu- 
lated at the coding rate and by the modulation scheme 
provided for by the selected MCS, in adaptive encoder 
214 and adaptive modulator 216, respectively. In addi- 
tion, the transmission data and the report signal gener- 



ated In report signal generator 210 are multiplexed in 
multiplexer 216, and the result Is transmitted via radio 
transmitter and receiver 202. 

[0057] The signal transmitted from the base station 
5 apparatus is received in radio transmitter and receiver 

102 of the mobile station apparatus and subjected to 

predetermined radio processing. 

[0058] Then, the known signal is obtained through 

known signal obtalner 104, the SIR is measured again 
io by SIR measurer 106, and CQI R is determined by CQI 

determiner 122. 

[0059] In addition, know signal obtalner 142 obtains 
the report signal contained in the received signal, and 
information about the receiving scheme to be selected 
at the mobile station apparatus is thus obtained. This 
Information is output to receiving scheme changer 144, 
and receiving scheme changer 144 controls one of 
RAKE receiver 114 and linear equalizer 116 Into opera- 
tion. 

20 [0060] By this means, even if the base station appa- 
ratus selects linear equalization for the receiving 
scheme at the mobile station apparatus and the data is 
transmitted by corresponding high transmission rate 
MCS, linear equalizer 116 operates correctly, and the 

25 received data is subjected to linear equalization and 
then demodulated In demodulator 1 1 8, and the decoded 
data is obtained through decoder 120. 
[0061] Thus, according to this embodiment, the base 
station apparatus selects the receiving scheme at the 

30 mobile station apparatus and reports the selected mod- 
ulation scheme to the mobile station apparatus, and, 
when selecting linear equalization for the receiving 
scheme, selects MCS on the premise that linear equal- 
ization is going to be performed at the mobile station 

35 apparatus, and transmits data accordingly. Conse- 
quently, the base station apparatus is able to perform 
data transmission at heightened transmission rates, and 
the mobile station apparatus Is able to perform linear 
equalization with the received data and correctly de- 

40 modulate and decode the data, thereby Improving over- 
all system throughput. 

(Embodiment 4) 

45 [0062] A feature of Embodiment 4 of the present in- 
vention lies in having the base station apparatus detect 
when the Integration period forthe known signal that en- 
ables the mobile station apparatus to perform linear 
equalization-in other words, the period for updating the 

so coefficient in the linear equalization device-can be 
shortened, thereby making It possible to select linear 
equalization for the receiving scheme even when the 
mobile station apparatus is moving at a high speed. 
[0063] FIG.10 is a block diagram showing the config- 

55 uration of a base station apparatus according to this em- 
bodiment. Parts of the base station apparatus shown in 
this figure that are Identical to those of the base station 
apparatus shown In FIG. 6 are assigned the same nu- 
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merals without further explanations. 
[0064] The base station apparatus shown in FIG. 10 
has radio transmitter and receiver 202, CQI extractor 
206, MCS selector 212a, adaptive encoder 21 4, adap- 
tive modulator 21 6, multiplexer 21 8a, and minimum pe- 5 
riod detector 242. 

[0065] MCS selector 21 2a selects the MCS that cor- 
respond to the CQI extracted by CQI extractor 206. 
[0066] Multiplexer 21 8a multiplexes the transmission 
data and information about the minimum period detect- 
ed by minimum period detector 242, and transmits the 
result via radio transmitter and receiver 202. 
[0067] Minimum period detector 242 detects the min- 
imum period whereby the coefficient In the linear equal- 
ization device provided in the mobile station apparatus 
can be updated. Now, when the linear equalization de- 
vice provided In the mobile station apparatus performs 
Integration with the known signal, even if the Integration 
period is shortened (for example, if one known signal 
symbol is formed with 256 chips, shortened to a 1/2 sym- 
bol equivalent of 128 chips or shortened to a 1/4 period 
equivalent of 64 chips), linear equalization can be per- 
formed correctly unless the kind of code that does not 
become orthogonal Is used for multiplexing with other 
signals. This integration period that is shortened to a 
maximum level is caJled the minimum period. 
[0068] FIG.1 1 Is a block diagram showing the config- 
uration of a mobile station apparatus according to this 
embodiment. Parts of the mobile station apparatus 
shown in FIG. 11 that are identical to those of the mobile 
station apparatus shown in FIG.1 are assigned the 
same numerals without further explanations. 
[0069] The mobile station apparatus shown in FIG.1 1 
has radio transmitter and receiver 1 02, known signal ob- 
talner 104, SIR measurer 106, Doppler frequency de- 
tector 108, Interference power measurer 110, receiving 
scheme selector 112a, RAKE receiver 114, linear equal- 
izer 1 1 6, demodulator 1 1 8, decoder 1 20, CQI determin- 
er 122, and minimum period obtalner 162. 
[0070] Based on the SIR, Doppler shift amount, inter- 
ference power, and the minimum period, receiving 
scheme selector 112a selects the modulation scheme 
of either RAKE reception or linear equalization. The re- 
ceiving scheme selection by receiving scheme selector 
1 12a will be later described in detail. 
[0071 ] Minimum period obtalner 1 62 obtains Informa- 
tion about the minimum period contained in the received 
signal, andreports this to receiving scheme selector 
112a. Known signal obtainer 104, SIR measurer 106, 
Doppler frequency detector 108. interference power 
measurer 110, and minimum period obtalner 162 con- 
stitute a propagation environment estimator in this em- 
bodiment 

[0072] Next, the operations of the base station appa- 
ratus and the mobile station apparatus of the above con- 
figurations will be described with reference to the flow 
chart of FIG.1 2. 

[0073] First, the mobile station apparatus determines 



a CQI In CQI determiner 122 based upon the SIR meas- 
ured by SIR measurer 106, and transmits a signal con- 
taining this CQI via radio transmitter and receiver 102. 
The transmitted signal is received by 202 and subjected 
to predetermined radio processing. Then, CQI extractor 
206 extracts the CQI contained in the received signal, 
and MCS selector 212a selects the MCS that corre- 
spond to the CQI. 

[0074] The transmission data is encoded and modu- 
lated at the coding rate and by the modulation scheme 
provided for by the selected MCS, in adaptive encoder 
21 4 and adaptive modulator 21 6, respectively. 
[0075] Meanwhile, minimum period detector 242 de- 
tects the minimum period In the linear equalization de- 
vice provided In the mobile station apparatus based up- 
on Information as to whether or not the kind of code is 
used that does not become orthogonal when the inte- 
gration period Is shortened upon despreadlng of the 
know signal. The detected minimum period is multi- 
plexed with the transmission data In multiplexer 218a 
and transmitted via radio transmitter and receiver 202. 
[0076] The signal transmitted from the base station 
apparatus is received In radio transmitter and receiver 
102 and subjected to predetermined radio processing. 
[0077] Then, the known signal is obtained by known 
signal obtalner 104, the SIR is measured again by SIR 
measurer 106, the CQI Is determined by CQI determiner 
122, and the SIR, Doppler shift amount, and Interfer- 
ence power are reported to receiving scheme selector 
112a. 

[0078] The information about the minimum period, 
contained in the received signal, is obtained by mini- 
mum period obtainer 1 62, and the minimum period Is 
reported to receiving scheme selector 112a. 
[0079] The receiving scheme selection operation by 
receiving scheme selector 112a will be described below 
with reference to the flow chart of FIG.1 2. 
[0080] First, based on the minimum period, threshold 
level A' for determining the Doppler shift amount Is se- 
lected (ST5000). This threshold level A* assumes an 
equal value to the Doppler shift amount that represents 
the maximum trackable moving speed for the linear 
equalization device when the integration period in the 
linear equalization device provided in linear equalizer 
11 6 Is made greater than the minimum period. 
[0081] Then, Doppler frequency detector 108 com- 
pares the measured Doppler shift amount to threshold 
level A' (ST5100). 

[0082] If as a result o this comparison the Doppler shift 
amount is greater than threshold level A', a decision is 
made that the mobile station apparatus Is moving at a 
high speed that the linear equalization device provided 
in linear equalizer 116 is unable to follow, and the re- 
ceiving scheme of RAKE reception Is selected 
(ST5700). 

[0083] If the Doppler frequency amount is below pre- 
determined threshold level A' , the interference power 
from other cells measured by Interference power meas- 
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urer 110 is compared to predetermined threshold level 
B1 (ST5200). If as a result of this comparison the Inter- 
ference power is below predetermined threshold level 
B1 , the receiving scheme of linear equalization Is select- 
ed (ST5600). In addition, If the interference power is 
greater than predetermined threshold level B1» the SIR 
measured by SIR measurer 1 06 is compared to prede- 
termined threshold level C1 (ST5300). If the SIR is 
greater than predetermined threshold level C1 , the re- 
ceiving scheme of linear equalization Is selected 
(ST5600). 

[0084] If the SIR is below predetermined threshold 
level C1, the interference power is again compared to 
predetermined threshold level B2 (ST5400). Predeter- 
mined threshold level B2 for comparison with interfer- 
ence power in ST5400 assumes a greater level than 
predetermined threshold level B1 In ST5200. If as a re- 
sult of this comparison the Interference power Is greater 
than predetermined threshold level B2, the receiving 
scheme of RAKE reception Is selected (ST5700) . 
[0085] On the other hand, if the interference power is 
below predetermined threshold level B2, the SIR is then 
compared to predetermined threshold level C2 
(ST5500). Threshold level C2 for comparison with the 
SIR in ST5500 assumes a greater level than predeter- 
mined threshold level C1 in ST5300. If as a result of this 
comparison the SIR is below predetermined threshold 
level C2, the receiving scheme of RAKE reception is se- 
lected (ST5700). If the SIR Is greater than predeter- 
mined threshold level C2 t the receiving scheme of linear 
equalization is selected (ST5600). 
[0086] Where the receiving scheme is selected thus, 
comparisons are drawn between threshold levels that 
are based on the minimum period and the measured 
Doppler shift amount, so that, according to the commu- 
nication status of the base station apparatus, even when 
the mobile station apparatus is moving at a high speed, 
the receiving scheme of linear equalization is per- 
formed. 

[0087] Thus, according to this embodiment, based on 
the SIR, Doppler shift amount, Interference power and 
minimum period, linear equalization Is selected for the 
receiving scheme. Consequently, the mobile station ap- 
paratus, even when moving at a high speed, may be 
trackable by the linear equalization device depending 
on the communication status at the base station appa- 
ratus, and linear equalization Is selected, thereby im- 
proving overall system throughput. 
[0088] Although a case has been described with this 
embodiment where, upon receiving scheme selection, 
interference power and the SIR are each provided with 
two threshold levels, the present Invention is by no 
means limited to this, and any number of threshold lev- 
els can be set. 

(Embodiment 5) 

[0089] A feature of Embodiment 5 of the present In- 



vention lies in having the base station apparatus detect 
when the Integration period for the known signal that en- 
ables the mobile station apparatus to perform linear 
equallzation-in other words, the period for updating the 
5 coefficient In the linear equalization device-can be 
shortened, thereby determining the optimal integration 
period and selecting the receiving scheme at the mobile 
station apparatus. 

[0090] FIG. 13 is a block diagram showing the config- 
10 uration of a base station apparatus according to this em- 
bodiment. Parts of the base station apparatus shown In 
this figure that are identical to those of the base station 
apparatus shown in FIG.6 and FIG. 10 are assigned the 
same numerals without further explanations. In addition, 
15 let us assume that the base station apparatus shown In 
the figure communicates with the mobile station appa- 
ratus shown in FIG.7 (Embodiment 3). 
[0091] The base station apparatus shown In FIG. 13 
has radio transmitter and receiver 202, Doppler frequen- 
ce cy detector 204, CQI extractor 206, receiving scheme 
selector 208a, report signal generator 21 0, MCS selec- 
tor 21 2, adaptive encoder 214, adaptive modulator216, 
multiplexer 21 8, minimum period detector 242, and op- 
timal period determiner 262. 
25 [0092] Based on the Doppler shift amount and optimal 
period (described later) receiving scheme selector 208a 
selects the receiving scheme of either RAKE reception 
or linear equalization. 

[0093] Optimum period determiner 262 determines 

30 the optimal period that Is greater than the minimum 
trackable period for the linear equalization device pro- 
vided In the mobile station apparatus and that Is optimal 
for the implementation of linear equalization. Doppler 
frequency detector 204, minimum period detector 242, 

35 and optimal period determiner 262 constitute a propa- 
gation path environment estimator in this embodiment. 
[0094] Next, the operation of receiving scheme selec- 
tion for the mobile station apparatus at the base station 
apparatus of the above configuration will be described. 

40 [0095] First, based on the optimal period, the thresh- 
old level for the Doppler shift amount Is determined. This 
threshold level assumes an equal value to the Doppler 
shift amount that represents the maximum trackable 
moving speed for the linear equalization device when 

45 the integration period in the linear equalization device 
Is made the optimal period. 

[0096] Then, the Doppler shift amount measured by 
Doppler frequency detector 204 is compared to this 
threshold level. If the Doppler shift amount is below the 

so threshold level, linear equalization is selected for the re- 
ceiving scheme at the mobile station apparatus. On the 
other hand, if the Doppler shift amount Is greater than 
the threshold level, a decision is made that the mobile . 
station apparatus Is moving at a high speed and that the 

55 linear equalization device is unable to follow, and so 
RAKE reception is selected for the receiving scheme at 
the mobile station apparatus. 

[0097] By this means, acomparison is drawn between 
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a threshold level that fs based on the optimal period and 
the measured Doppler shift amount, so that, according 
to the communication status of the base station appa- 
ratus, even when the mobile station apparatus is moving 
at a high speed, the receiving scheme of linear equal!- 5 
zation is selected. 

[00981 Thus, according to this embodiment, the 
threshold level for the Doppler shift amount Is set In ac- 
cordance with the communication status and the receiv- 
ing scheme at the mobile station apparatus is selected to 
at the base station apparatus, the selected receiving 
scheme Is reported to the mobile station apparatus. 
Whenthe receiving scheme of liner equalization is se- 
lected, the MCS are selected on the premise that linear 
equalization is performed at the mobile station appara- ts 
tus and the data transmission is performed, so that the 
base station apparatus is able to perform the data trans- 
mission at heightened transmission rates and the mo- 
bile station apparatus is able to correctly perform linear 
equalization, modulation, and decoding of the received 20 
data, thereby improving overall system throughput. 

(Embodiment 6) 

[0099] A feature of Embodiment 6 of the present in- 25 
vention lines In selecting the receiving scheme based 
on SIR measurement result alone and reducing power 
consumption. 

[0100] FIG. 14 is a block diagram showing the config- 
uration of a mobile station apparatus according to this 30 
embodiment. Parts of the mobile station apparatus 
shown in this figure that are Identical to those of the mo- 
bile station apparatus shown in FIG.1 are assigned the 
same numerals without further explanations. 
[0101 ] The mobile station apparatus shown In FIG.1 4 3s 
has radio transmitter and receiver 1 02, known signal ob- 
tainer 104, SIR measurer 106, receiving scheme selec- 
tor 112b, RAKE receiver 114. linear equalizer 116, de- 
modulator 116, decoder 120, and CQI determiner 122. 
[0102] Based on the SI R alone, receiving scheme se- <o 
lector 1 1 2b selects the receiving scheme of either RAKE 
reception or linear equalization. To be more specific, 
when the SIR is below a predetermined threshold level, 
receiving scheme selector 112b selects the receiving 
scheme of RAKE reception. On the other hand, if the 43 
SIR Is greater than the predetermined threshold level, 
the receiving scheme of linear equalization is selected. 
Known signal obtainer 1 04 and SIR measurer 1 06 con- 
stitute a propagation environment estimator in this em- 
bodiment 50 
[0103] Next, the receiving scheme selection opera- 
tion at the mobile station apparatus of the above config- 
uration will be described In detail with reference to the 
flowchart of FIG.1 5. The following selection operation 
takes place in receiving scheme selector 112b. ss 
[0104] First, the SIR measured by SIR measurer 1 06 
is compared to predetermined threshold level C 
(ST6000). 
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[0105] If as a result of this comparison the SIR is 
greater than predetermined threshold level C, the re- 
ceiving scheme of linear equalization Is selected 
(ST61 00) . On the other hand, if the SIR is greater than 
predetermined threshold level C, the receiving scheme 
of RAKE reception is selected (ST6200). 
[0106] Generally, when the SIR is low, the mobile sta- 
tion apparatus is most likely to be near the cell edge. 
Near the ceil edge, the main factors that lead the mobile 
station apparatus to deteriorated error rates Include 
thermal noise and interference from the adjoining cells. 
Thermal noise and Interference from the adjoining cells 
are difficult to cancel by means of linear equalization , 
and RAKE reception achieves better error rate charac- 
teristics. Consequently, when the SIR Is below prede- 
termined threshold level C, the receiving scheme of 
RAKE reception is selected. 

[0107] On the other hand, when the SIR Is high, the 
mobile station apparatus is most likely to be near the 
center of the celt (that is, near the base station appara- 
tus). Near the center of the cell, the main factors that 
lead the mobile station apparatus to deteriorated error 
rates include the Impact of multlpath. The Impact of mul- 
tipart! can be cancelled at ease by means of linear 
equalization. Consequently, if the SIR is greater than the 
threshold level, the receiving scheme of linear equaliza- 
tion Is selected. 

[0108] Thus, according to this embodiment, based on 
the SIR measurement result alone, the receiving 
scheme that will achieve better error rate characteristics 
is selected, thereby making a circuit for Doppler shift 
amount measurement unnecessary and reducing pow- 
er consumption by large. 

(Embodiment 7) 

[0109] A feature of Embodiment 7 of the present in- 
vention lies in selecting the receiving scheme using in- 
formation aboutthe modulation scheme and the number 
of multiplex codes provided for by the MCS. 
[0110] FIG.1 6 Is a block diagram showing the config- 
uration of a mobile station apparatus according to this 
embodiment. Parts of the mobile station apparatus 
shown in this figure that are identical to those of the mo- 
bile station apparatus shown in FIG.1 are assigned the 
same numerals without further explanations. 
[0111] The mobile station apparatus shown in FIG. 16 
has radio transmitter and receiver 1 02, known signal ob- 
tainer 104, SIR measurer 106, receiving scheme selec- 
tor 112c, RAKE receiver 114, linear equalizer 116. de- 
modulator 118, decoder 120, CQI determiner 122, con- 
trol Information obtainer 1 82, and despreader 1 84. 
[0112] Control information obtainer 182 obtains the 
control information relating to the MCS selected at the 
base station apparatus and contained in the received 
signal, and reports this to receiving scheme selector 
112c. When the base station apparatus changes the 
MCS based on the CQI (for Instance, in the case shown 
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in FIG.5, the data transmission is performed by chang- 
ing the transmission bit length, the number of multiplex 
codes, and the modulation scheme), the base station 
apparatus transmits the control information relating to 
the changed MCS with the transmission data. By this 
means, the mobile station apparatus learns the modu- 
lation scheme of the transmission data, thereby ena- 
bling correct demodulation. 

[0113] Despreader 1 84 despreads the received data 
according to the number of multiplex codes as reported 
by way of the control information. 
[0114J Next, the receiving scheme selection opera- 
tion at the mobile station apparatus of the above config- 
uration will be described in detail with reference to the 
flowchart of FIG.17. The following selection operation 
takes place in receiving scheme selector 112c. 
[01 15] First, the SIR measured by SIR measurer 1 06 
Is compared to predetermined threshold level C 
(ST7000). 

[0116] If as a result of this comparison the SIR is be- 
low predetermined threshold level C, the receiving 
scheme of RAKE reception Is selected (ST74O0). 
[0117] When the SIR is below predetermined thresh- 
old level C, a decision is made as to whether or not the 
modulation scheme reported in the control information 
is 16QAM (ST7100). If as a result of this decision the 
modulation scheme is not 1 6 QAM but Is QPSK or BPSK, 
the receiving scheme of RAKE reception Is selected 
(ST7400). If the modulation scheme Is 16QAM, the 
number of multiplex codes reported In the control Infor- 
mation is compared to predetermined threshold level O 
(ST7200). If the number of multiplex codes is greater 
than predetermined threshold level D, linear equaliza- 
tion Is selected (ST7300). On the other hand, If the 
number of multiplex codes is below predetermined 
threshold level D, the receiving scheme of RAKE recep- 
tion is selected (ST7400). 

[0118] Where the receiving scheme is selected thus, 
only when the SIR Is great, the modulation scheme is 
16QAM, and the number of multiplex codes Is great, is 
the receiving scheme of linear equalization selected. 
[01 1 9] Although Q PSK and BPSK lower the efficiency 
of data transmission compared to 1 6QAM , the error rate 
characteristics improve. In addition, when the number 
of multiplex codes is small, the Interference between 
symbols decreases, and consequently the error rate 
characteristics improve. According to this embodiment, 
when such MCS that result in good error rate character- 
istics are selected, the receiving scheme of RAKE re- 
ception is selected. Thus, only when such MCS that re- 
sult In poor error rate characteristics are selected, is it 
necessary to operate the linear equalization device, 
thereby further reducing power consumption compared 
to above Embodiment 6. 

[01 20] Then , when the receiving scheme of RAKE re- 
ception is selected, the received signal is despread by 
despreader 184 according to the number multiplex 
codes reported In the control Information, later RAKE- 



received by RAKE receiver 1 1 4, and decoded by decod- 
er 120, and thus the decoded data Is obtained. 
[0121] On the other hand, when the receiving scheme 
of linear equalization is selected, the received signal is 

5 subjected to linear equalization In linear equalizer 116 
and despread in despreader 164. The despread signal 
is demodulated by demodulator 116 in accordance with 
the modulation scheme reported In the control Informa- 
tion and decoded in decoder 1 20, and thus the decoded 

10 data is obtained. 

[0122] Thus, according to this embodiment, based on 
the SIR measurement result and control information, on- 
ly when the SIR is greater than a predetermined thresh- 
old level and the kind of MCS are selected that result in 

13 poor error rate characteristics, is linear equalization se- 
lected for the receiving scheme, thereby making a circuit 
for Ooppler shift amount measurement unnecessary, 
shortening the time of operating the linear equalization 
device, and reducing power consumption by large. 

20 [0123] Although a case has been described with the 
present embodiment where the receiving scheme is se- 
lected using the both Information of the modulation 
scheme and the number of multiplex codes, contained 
in the control Information , the present invention Is by no 

25 means limited to this, and it is equally possible to select 
the receiving scheme using only one of the Information 
of the modulation scheme and the number of multiplex 
codes. 

[0124] In addition, although a case has been de- 
30 scribed with the present embodiment where linear 
equalization is selected for the receiving scheme in 
16QAM and the receiving scheme of RAKE reception Is 
selected in QPSK and BPSK, the modulation schemes 
are by no means limited to these and are good as long 
35 as RAKE reception is selected for the receiving scheme 
when the modulation schemes with good error rate char- 
acteristics are selected. 

[0125] As described above, according to the present 
invention, It is possible to Improve overall system 

40 throughput. 

[0126] The present application is based on Japanese 
Patent Application No.2002-264098, filed on Septem- 
ber 10, 2002, and Japanese Patent Application No. 
2003-104428, filed on April 8, 2003, entire content of 

45 which is expressly Incorporated herein by reference. 

Industrial Applicability 

[0127] The present invention is applicable to wireless 
50 communication apparatuses, receiving apparatuses, 
and receiving scheme selection methods. 



Claims 

55 

1 . A wireless communication apparatus comprising: 
an estimator that estimates a propagation en- 
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vironment of a signal; and 
a selector that selects a receiving scheme for 
the signal from two or more receiving schemes 
including at ieast linear equalization. 

2. The wireless communication apparatus according 
to claim 1 . wherein the estimator comprises: 

a known signal obtainer that obtains a known 
signal contained in the signal; 
a reception quality measurer that measures a 
reception quality of the known signal obtained; 
a moving speed detector that detects a moving 
speed of the wireless communication appara- 
tus; and 

an interference power measurer that measures 
a power of interference waves that arrive from 
other cells than a ceil where said wireless com- 
munication apparatus belongs. 

3. The wireless communication apparatus according 
to claim 1 , wherein the selector selects linear equal- 
ization for the receiving scheme when a moving 
speed of the wireless communication apparatus is 
below a predetermined speed level and an impact 
of an Interference wave is below a predetermined 
level. 

4. The wireless communication apparatus according 
to claim 1, wherein the selector selects linear equal- 
ization for the receiving scheme at a communicating 
station when a moving speed of said communicat- 
ing station Is below a predetermined speed level. 

5. The wireless communication apparatus according 
to claim 3, 

wherein the estimator comprises a minimum 
period obtainer that obtains a minimum period for 
updating a coefficient for linear equalization 
processing; and 

wherein the selector determines the predeter- 
mined speed level based on the minimum period 
obtained. 

6. The wireless communication apparatus according 
to claim 4, 

wherein the estimator comprises a minimum 
period obtainer that obtains a minimum period for 
updating a coefficient for linear equalization 
processing; and 

wherein the selector determines the predeter- 
mined speed level based on the minimum period 
obtained. 

7. The wireless communication apparatus according 
to claim 1 , further comprising a determiner that de- 
termines a channel quality Indicator for a transmis- 
sion rate selection In accordance with a reception 
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quality of a signal, 

wherein, when linear equalization is selected 
by the selector for the receiving scheme, the deter- 
miner determines the channel quality indicator 
based on a premise of performing linear equaliza- 
tion. 

8. The wireless communication apparatus according 
to claim 1 , further comprising: 

a reporter that reports the receiving scheme se- 
lected by the selector to a communicating sta- 
tion; and 

a transmitter that transmits a signal at a trans- 
mission rate based on the selected receiving 
scheme and a channel quality Indicator, 

wherein, when the selected receiving scheme 
is linear equalization, the transmitter transmits a 
signal at a transmission rate based on a premise 
that the communicating apparatus performs linear 
equalization. 

9. The wireless communication apparatus according 
to claim 1 , 

wherein the estimator comprises a known sig- 
nal obtainer that obtains a known signal contained 
in the signal and a reception quality measurer that 
measures a reception quality of the known signal 
obtained; and 

wherein the selector selects linear equaliza- 
tion for the receiving scheme when the reception 
quality obtained is greater than a predetermined 
level. 

10. The wireless communication apparatus according 
to claim 1 , further comprising an obtainer that ob- 
tains control information relating to a modulation 
scheme of the signal, 

wherein the selector selects the receiving 
scheme for the signal in accordance with the prop- 
agation environment as estimated by the estimator 
and the modulation scheme. 

11. The wireless communication apparatus according 
to claim 1 , further comprising an obtainer that ob- 
tains control information relating to the number of 
multiplex codes with which the signal is multiplexed, 

wherein the selector selects the receiving 
scheme for the signal in accordance with the prop- 
agation environment as estimated by the estimator 
and the number of multiplex codes. 

12. A receiving apparatus comprising: 

an obtainer that obtains information relating to 
a receiving scheme selected from two or more 
receiving schemes that include at least linear 
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equalization in accordance with a propagation 
environment; and 

a receiver that receives a signal received by the 
receiving scheme specified by the receiving 
scheme information obtained. 5 

13. A mobile station apparatus comprising the wireless 
communication apparatus of claim 1 . 

14. A base station apparatus comprising the wireiess « 
communication apparatus of claim 1 . 

15. A mobile station apparatus comprising the receiving 
apparatus of claim 12. 

15 

16. A base station apparatus comprising the receiving 
apparatus of claim 12. 

17. A receiving scheme selection method comprising 
the steps of: 20 

estimating a propagation environment of a sig- 
nal; and 

selecting a receiving scheme fortheslgnal from 
two or more receiving schemes that include at 25 
least linear equalization In accordance with the 
propagation environment estimated. 
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